Background: Hysterosalpingography (HSG) is an invasive, uncomfortable, and painful procedure. Patients often experience considerable anxiety and stress before the procedure. In this study, we aimed to evaluate the effect of preprocedure anxiety on postprocedure pain scores and clinical outcomes in women undergoing HSG. Methods: This study was designed as a prospective randomized study. Women undergoing HSG were asked to complete the Beck Anxiety Inventory before the procedure. Patients were classified into two groups according to the anxiety score (Group 1: anxiety score 25; n ¼ 84 and Group 2: anxiety score > 25, n ¼ 25). All of the patients were asked to state the severity of their pain during the procedure using a visual analogue scale immediately after the procedure. Then, postprocedure pain scores and clinical features were evaluated. Data analyzed were: age, gravidity, parity, durations of marriage and infertility, body mass index, procedure time, amount of contrast media used, operator sex, history of surgery, educational level, and HSG results. Results: A total of 109 women were enrolled into this prospective study. There was no statistically significant difference between the groups in terms of age, body mass index, durations of marriage and infertility, procedure time, amount of contrast media used, operator sex, history of surgery, educational level, and patency of the one and/or two fallopian tubes ( p > 0.05). The median parity and pain scores after the procedure were lower in Group 1 ( p < 0.05). There was also a positive correlation between anxiety scores and postprocedure pain scores (r ¼ 0.289, p ¼ 0.002). Receiver operator characteristics curve analysis demonstrated that operator sex was an important risk factor for postprocedure pain in patients with a preprocedure Beck Anxiety Inventory > 25. Logistic regression method demonstrated that higher parity, preprocedure anxiety score > 25, and male operator were risk factors for increased postprocedure visual analogue scale scores. Conclusion: According to this study, preprocedure anxiety levels have an effect on postoperative pain scores in women undergoing HSG procedure. Multiparity, male operator, and higher preprocedure anxiety scores also may have an effect on postoperative pain scores.
Introduction
Hysterosalpingography (HSG) is a diagnostic procedure in the evaluation of infertile patients and considered to be the gold standard in the assessment of the patency of the fallopian tubes. 1 Due to reliability and cost effectiveness, HSG is the most commonly used method for the evaluation of the anatomy and patency of the uterus and fallopian tubes. 2 Although it is frequently used, the major disadvantage of HSG is pain. In a study, 85% of the patients complained of moderate to severe pain after HSG. 3 It is reported that HSG was a more stressful procedure for women than a mammography or abdominal ultrasonography. 4 Conflicts of interest: The authors declare that there are no conflicts of interest related to the subject matter or materials discussed in this article.
Patient comfort and pain perception directly affects the ability to safely complete a procedure. Factors known to cause pain and that have been linked to performance of this examination include nulliparity, dismenorea, emotional state, infertility type, procedure duration, amount of contrast used, chronic pelvic pain, presence of cystocele, and tubal obstruction. 5, 6 However, pain perception during HSG is not only influenced by physical factors but also by psychological and social factors. Regardless of procedure type, anxiety, depression, and a woman's anticipation of the pain may be strong predictors of the pain experienced during office gynecologic procedures such as HSG.
7e9 Women undergoing HSG are found to experience considerable stress and anxiety which is correlated with the level of invasiveness before and during this examination 9 ; additionally, infertility in itself is known to cause prolonged stress and anxiety for the couples involved. 10 In this study, we designed a prospective randomized trial to assess preprocedure anxiety levels and to evaluate the association between anxiety and postoperative pain and clinical parameters in women undergoing HSG.
Methods
This prospective randomized study was conducted at the Department of Obstetrics and Gynecology, Division of Infertility and Gynecological Endocrinology, Zekai Tahir Burak Women's Health Research and Education Hospital, Ankara, Turkey from January 2014 to February 2014. This is a tertiary referral hospital, with the HSG procedure performed at our outpatient clinic. The study was designed according to the Helsinki declaration 11 and approved by the Ethics Research Committee of the hospital. A written informed consent was also obtained from all participants. Risk factors recorded for each woman were: age, gravidity, parity, body mass index (BMI), durations of marriage and infertility, infertility type (primary or secondary), educational level, employment status, procedure time, amount of contrast media used, history of surgery, operator sex, result of the procedure, Beck's Anxiety Inventory (BAI) score, and visual analogue scale (VAS) score. Primary infertility was defined as the absence of any pregnancy before, whereas pregnancy having occurred at least once was defined as secondary infertility. Women who insisted on being examined by a female doctor and those who had been diagnosed with psychiatric disorders were excluded from the study.
BAI
The BAI is a 21-item Likert scale self-reported questionnaire measuring common symptoms of clinical anxiety, such as nervousness and fear of losing control. Respondents indicate the degree to which they are bothered by each symptom. Each symptom is rated on a 4-point scale ranging from 0 to 3 according to severity. The total score can range from 0 to 63, with high scores corresponding to high levels of anxiety. The BAI has a maximum score of 63, 0e7: minimal level of anxiety, 8e15: mild anxiety, 16e25: moderate anxiety, and 26e63: severe anxiety. 12 Patients were asked to complete the BAI half an hour before the HSG procedure. They were classified into two groups, according to the anxiety score, as nonsevere and severe (Group 1: anxiety score 25 and Group 2: anxiety score > 25) and postprocedure pain scores. The association between anxiety scores and clinical features was then evaluated.
HSG procedure
HSG was scheduled between the 6 th day and the 11 th day of the menstrual cycle to ensure that menstruation had ended and the women were not pregnant. Patients were randomly invited into the X-ray room without knowing the operator sex. After taking a complete history, including an obstetrical and gynecological history, patients were laid horizontally in the lithotomy position on the fluoroscopy table. A speculum was inserted into the vagina, and the cervix was visualized. Patients who had vaginal discharge, cervical and adnexal tenderness on vaginal examination, and who had acute or chronic pelvic pain were excluded from the study. No analgesic was given to patients before the procedure. The vagina and the cervix were cleaned with a povidon-iode solution. Afterwards, the uterine cervix was straightened with a wide mouthed tennaculum exercising a degree of pulling. A sterile Rubin's cannula was inserted into the cervix uteri by a single operator. A scout radiograph of the pelvis was obtained with the catheter in place before contrast material was instilled. Water-soluble contrast media (Omnipaque 350; Nycomed Ltd., Birmingham, UK) was then slowly instilled, with fluoroscopic images obtained intermittently to evaluate the uterus and fallopian tubes. We obtained two spot radiographs after the scout radiograph.
VAS
All of the patients were asked to state the severity of their pain during the procedure with VAS immediately after the procedure. A detailed explanation about the VAS and its application was given personally to each woman before the procedure. The VAS was a 10-cm line scaled from 0 to 10 (0 ¼ no pain, 10 ¼ severe pain). The VAS score was determined by measuring by a ruler. A VAS score of 6 was accepted as severe pain. The influence of patient characteristics such as age, gravidity, parity, sex of the clinician, and result of the procedure on the VAS pain scores was also determined.
Statistical analysis
Statistical analyses were performed using SPSS version 15.0 (SPSS Inc., Chicago, IL, USA). Normal distribution of data was assessed using Kolmogorov-Smirnov and ShapiroWilk tests. Continuous and normally distributed variables were presented as mean (standard deviation), and intergroup differences were investigated using Student t test. Continuous variables with non-normal distribution were expressed as median (minimumemaximum), and differences between variables were analyzed using the ManneWhitney U test. Categorical variables were expressed as n (%). Differences between categorical data were evaluated using the Chi-square test. Pearson correlation analysis was used to assess the association between BAI and VAS scores, and a scatter plot was used to display the relationship between these parameters. Receiver operator characteristics curve analysis was used to find the discriminative factors between the groups. Sample size was determined according to the results of the central limit theorem. 13 Logistic regression method was used to evaluate the risk factors affecting postprocedure pain scores. Two-sided p values were considered statistically significant at p < 0.05.
Results
A total of 109 infertile women (primary infertility; 70 patients, secondary infertility; 39 patients) were enrolled into this prospective randomized study. The comparison of demographic characteristics and clinical characteristics of the groups are shown in Table 1 . Group 1 (patients with BAI of 25) consisted of 84 patients, and Group 2 (BAI > 25) consisted of 25 patients. There were no statistically significantly differences between the groups in terms of age, BMI, gravidity, educational level, employment status, infertility type, marriage and infertility duration, history of surgery, procedure time, amount of contrast media used, operator sex, and patency of the fallopian tubes ( p > 0.05). HSG was completed with 5e10 mL contrast media and in between 2e11 minutes. In Group 1, postprocedure VAS score was lower than that of Group 2 (5.9 vs. 7.5; p ¼ 0.012). Parity was also lower in Group 1 ( p ¼ 0.042). There was a statistically significantly positive correlation between preprocedure BAI score and postprocedure VAS score (r ¼ 0.289; p ¼ 0.002). The relationship between BAI score and VAS score was shown by using a scatter plot (Fig. 1) . Receiver operating characteristic curve analysis demonstrated that male operator was an important risk factor for postprocedure pain in patients with a preprocedure BAI score > 25. Logistic regression method demonstrated that male operator, higher parity, and a preprocedure anxiety score > 25 were risk factors for increased postprocedure VAS scores with, odds ratios (95% confidence interval) as: 3.783 (1.247e11.474), 2.664 (1.057e6.715), and 4.162 (1.467e11.807), respectively ( Table 2 ).
Discussion
HSG is an invasive, uncomfortable, and painful procedure. It was reported that 85% of women who underwent this procedure felt pain, with half complaining of moderate to severe pain. 3, 14 In our study, we found that there was a significant positive correlation between preprocedural anxiety levels and the pain perception level after examination. In clinical and experimental studies of pain perception, it has been found that increasing anxiety is often associated with reports of increased pain. 15, 16 This relationship is explained by the activation of the adrenergic system. Acute anxiety activates the sympathetic nervous system to relay a neural signal via the hypothalamus to stimulate preganglionic release of the neurotransmitter acetylcholine. This neurotransmitter further promotes catecholamine release of epinephrine and norepinephrine from the adrenal cortex. 17, 18 Epinephrine produces adrenergic receptor-mediated mechanical hyperalgesia and sensitization of nociceptor-like neurons in the body. Hyperalgesia is dependent on the epinephrine level in the body, and measurable effects are almost immediate. 19 Nulliparity is one of the known risk factors for the perception of more pain, 5 but conversely, we found that decreased parity was related to a lower BAI score and VAS score. This situation can be explained by the negative effects of unpleasent gynecological procedures and birth traumas which were experienced by multiparous patients before. In one study, the sensation of pain during HSG was statistically significantly higher in patients with unilateral and bilateral tubal obstruction. 20 There are no studies directly evaluating the effects of anxiety on tubal patency in literature. But in our study, we found out that there was no association between BAI score and tubal patency or history of surgery.
Another interesting result of our study was the significant lower VAS scores in women undergoing HSG by a female operator. There is no data in the literature about HSG causing less pain when performed by a female operator. It is possible that female operators use the instruments more gently. Because of this, the patients may feel less pain during and after the examination. Also patients who are examined by a female doctor may feel more comfortable and less embarrassed. In addition, our society is generally conservative, and some of the patients may avoid or be reluctant to be examined by a male doctor. For these reasons, we might have obtained the abovementioned result. It seems that operator sex has an effect on VAS score independent of anxiety levels, because the patients were unaware of the operator sex before completing the BAI during the preprocedural period.
Pain perception during HSG procedure may be due to uterine distension after contrast media instillation. The pressure inside the uterine cavity depends on the volume of contrast media injected and tubal patency. The mechanical distension of the uterine walls can cause the release of local prostaglandins, resulting in uterine cramp. Usage of a greater amount of contrast media may cause more pain perception. 21 In another study, the amount of contrast used and tubal patency had no significant association. 6 In the same study, variables affecting the immediate pain tolerance of women undergoing HSG performed by the same clinician were evaluated, and anxiety was significantly associated with intolerable pain, while calm emotional state and self-motivation were associated with good pain tolerance during the procedure. We also showed no differences between groups according to the amount of contrast media used during the procedure. Furthermore, anxiety levels and VAS scores seemed not to be affected by tubal patency.
In the literature, it has been shown that psychotherapy and counseling interventions lead to significant decreases in anxiety and depression, and decreases in pain perception during outpatient gynecologic procedures.
22e24 Additionally, nonpharmacologic practices, such as guided imagery, hypnosis, and distraction, can effectively improve patient experiences during painful medical procedures, such as endoscopy. 25, 26 Similarly, it was reported that patient education and counseling could exert a potential beneficial effect on anxiety and depression in women undergoing HSG, 27 and also, music therapy has been identified to be effective in reducing the physiological and cognitive responses of anxiety in patients undergoing HSG and improve their acceptance of the procedure. 28 In conclusion, like all other diagnostic medical procedures, HSG has a significant potential for causing excessive anxiety in infertile women. High preprocedural anxiety levels are associated with a higher pain perception related to the procedure. Operator sex also has a positive effect on reducing postprocedural pain scores. Therefore, women with fertility problems undergoing HSG should be evaluated for levels of anxiety and should be offered appropriate psychological counseling interventions, because reducing anxiety levels may be beneficial for improving the accuracy of the procedure as well as its acceptance by reducing pain perception. Also, HSG being performed by a female operator may reduce pain scores in the postprocedural period. Further well-designed and randomized controlled studies with more participants are needed to evaluate factors affecting postprocedural pain scores in women undergoing HSG. 
